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NATIONAL DAM INSPECTION

PHASE T INSPECTION REPORT

Identification No.: NH 00292

NHWRB No.: 150.05

Name of Dam: Goffs Falls Dam

Town: Manchester

County and State: Hillsboro, New Hampshire

Stream: Cohas Brook, a tributary of the Merrimack
River

Date of Inspection: April 28, 1980

BRIEF ASSESSMENT

Goffs Falls Dam is Tocated on Cohas Brook approximately 0.4 miles upstream of
its confluence with the Merrimack River. New Hampshire State Route 3A crdsses
Cohas Brook approximately 300 feet downstream of the dam.

The dam is a gravity structure constructed of split stone masonry. It is
approximately 80 feet long and 17 feet high. The overflow type spillway has a
crest length of 68.5 feet and is 12 feet above the streambed. There is an
abandoned sluiceway approximately 10 feet wide at the left end of the spillway.
This has been filled in with debris and rubble fill to a level slightly higher
than the overflow spiliway.

The dam was built in 1896 to provide power for a woolens mill. Since then it
has been known as the Devonshire Mills Dam No. 2, Waterman Worcester Co. Dam
No. 2, and Pine Island Park Dam. In 1952, approval was granted to the New Pine
Island Park Inc. to undertake repair of the dam. No records of these repairs
exist. The dam is presently owned by the estate of Mr. Lawrence Desrosier of
Manchester, New Hampshire.

The drainage area for this dam consists of approximately 65 square miles of
rolling terrain which is moderately developed and includes Massabesic Lake and
the Manchester Airport. The dam is SMALL in size and its hazard potential
ctassification is SIGNIFICANT since appreciable economic loss and possible loss
of a few lives could result in the event of dam failure. The appropriate Test
Flood for a dam classified SMALL in size with a SIGNIFICANT hazard potential
would be between the 100-year flood and one-half the Probable Maximum Flood
(PMF). Since the risk downstream in the event of dam failure is on the low
side of SIGNIFICANT, the 100-year flood has been adcpted as the appropriate
Test Flood.



The analysis in Appendix D shows a peak 100-year inflow of 3,600 cfs for the
dam. Attenuation due to storage in the reservoir is negligible and the Test
Flood routed peak outflow is 3,600 cfs, with the water surface at 154.7 feet
(NGVD), which is 6.1 feet above the principal spillway. The spillway is
capable of passing 63% of the Test Flood routed peak outflow.

The dam is in POOR condition at the present time. It is recommended that the
owner retain the services of a qualified registered professional engineer to
evaluate the condition of the abandoned sluiceway and undermined right end
wall, and make recommendations for the rehabilitation of these structures.
Remedial measures to be undertaken by the owner include clearing of debris and
brush from the spillway and downstream channel, implementing annual maintenance
and inspection programs, and developing a formal written system for warning
downstream residents and officials in the event of an emergency. These
engineering studies and remedial measures should be implemented by the owner
within 1 year of receipt of this Phase I Inspection Report.
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William S. Zoino Nicholas A. Campagna, Jr.
NH Registration No. 3226 California Registration No. 21006



PREFACE

This report is prepared under guidance contained in the Recommended Guidelines
for Safety Inspection of Dams, for Phase I Investigations. Copies of these
guidelines may be obtained from the Office of Chief of Engineers, Washington,
D.C. 20314, The purpose of a Phase I Investigation is to identify
expeditiously those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon available data
and visual inspections. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing, and detailed

- computational evaluations are beyond the scope of a Phase I investigation:
however, the investigation is intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported condition of
the dam is based on observations of field conditions at the time of inspection
along with data available to the inspection team. In cases where the reservoir
was lowered or drained prior to inspection, such action, while improving the
stabiiity and safety of the dam, removes the normal load on the structure and
may obscure certain conditions which might otherwise be detectable if inspected
under the normal operating environment of the structure.

It is important to note that the condition of a dam depends on numerous and
constantly changing internal and external conditions, and is evolutionary in
nature. It would be incorrect to assume that the present condition of the dam
will continue to represent the condition of the dam at some point in the
future. Only through continued care and inspection can there be any chance
that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the
Spiliway Test flood is based on the estimated "Probable Maximum Flood” for the
region (greatest reasonably possible storm runoff)}, or fractions thereof.
Because of the magnitude and rarity of such a storm event, a finding that a
spillway will not pass the test flood should not be interpreted as necessarily
posing a highly inadequate condition. The test flood provides a measure of
relative spillway capacity and serves as an aide in determining the need for
more detailed hydrologic and hydraulic studies, considering the size of the
dam, its general condition and the downstream damage potential.

The Phase I Investigation does not include an assessment of the need for
fences, gates, no-trespassing signs, repairs to existing fences and railings
and other items which may be needed to minimize trespass and provide greater
security for the facility and safety to the public. An evaluation of the
project for compliance with OSHA rules and regulations is also excluded.
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National Dam Inspection Program

Phase I Inspection Report

Goffs Falls Dam

Section I: Project Information

1.1 General

1.2

(a) Authority

Public Law 92-367, August 8, 1972, authorized the Secretary of the
Army, through the Corps of Engineers, to initiate a National Progam of Dam
Inspection throughout the United States. The New England Division of the
Corps of Engineers has been assigned the responsibility of supervising the
inspection of dams within the New England Region. Goldberg-Zoino &
Associates, Inc. {GZA) has been retained by the New England Division to
inspect and report on selected dams in the State of New Hampshire.
Authorization and notice to proceed were issued to GZA under a letter of
April 17, 1980 from Colonel William E. Hodgson, Jr., Corps of Engineers.
Contract NO. DACW 33-80-C-0055 has been assigned by the Corps of Engineers
for this work.

{b) Purpose

1) Perform technical inspection and evaluation of non-federal dams
to identify conditions which threaten the public safety and thus
permit correction in a timely manner by non-federal interests.

2) Encourage and prépare the states to initiate quickly effective
dam safety programs for non-federal dams.

3) Update, verify, and complete the National Inventory of Dams.

Description of Dam

(a) Location

The Goffs Falls Dam is located on Cohas Brook in Manchester, New
Hampshire approximately 850 feet upstream of its confluence with the
Merrimack River. It can be reached from State Route 3A in Manchester which
crosses Cohas Brook approximately 300 feet downstream of the dam. The dam
is shown on USGS Manchester quadrangle at approximate coordinates N4255.9,
W7127.1 (see location map on Page vi).

(b) Description of Dam and Appurtenances

The dam is a gravity structure of split stone masonry. It is a total
of 80 feet lcng and 17 feet high with an abandoned sltuiceway at the left
abutment. See sketch of site on page D-11.
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1} Right Abutment

The right abutment extends 4.5 feet (elevation 153.1 feet NGVD)
above the spiliway crest, and is considered to be the top of the dam.
There is a split stone masonry end wall which extends downstream of
the dam as far as the route 3A bridge.

2) Spiliway

The spillway is a broad crested weir of split stone masonry
construction with a weir length of 68.5 feet. The spillway has been
equipped with up to 3.5 feet of fiashboards in the past but none are
Zn p1§ce at present. The crest elevation js approximately 148.6 feet

NGVD).

3) Sluiceway

At the left end of the spiliway are the remains of a 10 foot wide
stuiceway which once formed the head race and tail race of a woolens
mill. The mill building has been torn down and the sluiceway and
gate sections have rotted out, and collapsed. The sluiceway is
filled with rubble and debris, and stone has been placed to divert
flow over the spillway.

4) Left Abutment

The left abutment extends 7 feet (elevation 155.6 feet NGVD)
above the spillway crest with a stone masonry end wall which extends
up and downstream of the dam.

(c) Size Classification

The dam's maximum impoundment of 310 acre feet and height of 17 feet
place it in the SMALL size category according to the Corps of Engineer's
Recommended Guidelines.

(d) Hazard Potential Classification

The hazard potential classification for this dam is SIGNIFICANT
because of the appreciable economic Tosses and potential for Toss of a few
Tives downstream in the event of dam failure. Section 5 of this report
presents more detailed discussion of the hazard potential.

(e) Ownership

The dam is presently owned by the Estate of Mr. Lawrence Desrosier,
deceased, of Manchester, New Hampshire. The Administrator of the Estate
is Mr. Victor Dahar, Attorney, 814 Elm Street, Manchester, New Hampshire.
He can be reached by telephone at (603) 622-6595 or (603) 669-0134.
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l.3

(f) Operator

The operation of the dam is controlled by Mr, Victor Dahar, Attorney,
of Manchester, New Hampshire. Mr. Dahar can be reached by telephone at
(603) 622-6595 or (603) 669-0134.

(g) Purpose of the Dam

The purpose of the dam is to impound water for recreational purposes.
At one time, the dam was used for hydropower for a woolens mill.

(h) Design and Construction History

The original design and date of construction are unknown. The
records of the New Hampshire Water Resources Board indicate that the dam
was constructed in 1896 with a mill building at the left abutment and a
split stone masonry spillway constructed on earth. As of 1936, this mill
had been abandoned and by 1948, the dam was not impounding water. In
1952, a civic group was given permission to repair the dam but no records
of repair are available.

(i) Normal Operating Procedure

No formal operating procedures exist for this dam. There are no
outlet works at the site, and no means available to Tower the impoundment.

Pertinent Data

{(a) Drainage Area

The drainage area for this dam covers 65 square miles. It is made up
of approximately 50 percent development and 50 percent rolling woodland
and pasture.

(b) Discharge at Dam Site

1) OQutlet Works

There are no outlet works at this dam site.

2) Maximum Known Flood

There is no data available for the Maximum Known Flood at this

dam site. The maximum discharge at lLake Massabesic, which is
approximately 4 miles upstream of the dam, occurred 1n March 1936.
The discharge at that site was 2,230 cfs.

3) Ungated Spillway Capacity at Top of Dam

The capacity of the spillway with the reservoir at top of dam
elevation (153.1 feet NGVD) is 2,800 cfs.



4) Ungated Spiliway Capacity at Test Flood

The test flood overtops the dam by 1.6 feet. The capacity of the
spillway section at this elevation (154.7 NGVD) is 3,570 cfs.

5) Gated Spillway Capacity at Normal Pool

There are no gated spillways.

6) Gated Spillway Capacity at Test Flood

There are no gated spillways.

7) Total Spillway Capacity at Test Flood

The Test Flood overtops the dam by 1.6 feet. The spillway
section passes 3,570 cfs at this elevation. (154.7 feet NGVD)

8) Total Project Discharge at Top of Dam

The total project discharge at top of dam elevation {153.1 feet
NGVD) is 2,280 cfs.

9) Total Project Discharge at Test Flood Elevation

The total project discharge at Test Flood elevation (154.7 feet
NGVD) is 3,600 cfs.

Elevation (feet above NGVD)

1) Streambed at toe of dam: approximately 136.1

Mo

) Bottom of cutoff: unknown

L8]

) Maximum tailwater: unknown

4) Recreation Pool: Approximately 148.6

5} Full flood control pool: Not applicable
6) Spillway crest: Approximately 148.6

7} Design surcharge: Unknown

8) Top of dam: 153.1

9) Test flood surcharge: 154.7
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(d) Reservior (length in feet)

1} Normal Pool: 4000

2) Flood Control Pool: Not applicable
3) Spillway Crest: 4000

4) Test Flood Pool: 4000

5) Top of Dam: 4000

(e) Storage {acre-feet)

1) Normal Pool: 150

2) Flood Control Pool: Not applicable
3) Spillway Crest Pool: 150

4) Top of Dam Pool: 310

5) Test Flood Pool: 376

(f) Reservoir Surface (acres)

1) Normal Pool: 37

2) Flood Control Pool: Not applicable
3) Spiliway Crest: 37

4) Test Flood Pool: 37

5) Top of Dam: 37

(g) Dam

1) Type: Gravity, overflow, split stone masonry
2) Length: Approximately 80 feet

3) Height: Approximately 16.5 feet

4) Top width: Approximately 5 feet

5) Side slopes: Not applicable

6) Zoning: Not applicable.

7) Impervious Core: Not applicable

8) Cutoff: Unknown

9) Grout curtain: Unknown

1-5



(h) Diversion and Regulating Tunnel

Not applicable
(i) Spillway
1) Type: Masonry, broad crest weir
2} Length of weir: 68.5
3) Crest elevation: 148.6 feet (NGVD)
4) Gates: Spillway not equipped with gates
5) Upstream channel: Reservoir
6) Downstream channel: Cohas Brook, rocky, shallow gradient

(i) Regulating Outlets

There are no regulating outlets at this dam. A former sluiceway on
the left abutment has been blocked, and abandoned.
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Section 2: Engineering Data

2.1 Design Data

None of the original design drawings or calculations are available for
this dam. Lacking is data concerning the length and depth of any cutoff and
the foundation conditions.

2.2 Construction Records

No construction records are available for this dam.

2.3 Operational Records

No operational records are available for this dam.

2.4 Evaluation of Data

a) Availability

There is no detailed design or construction data available for
evaluation.

(b) Adequacy

The tlack of in-depth engineering data does not permit a definitive
review. Therefore, the adequacy of the dam cannot be assessed from the
standpoint of reviewing design and construction data. This assessment of
the dam is based primarily on the visual inspection, past performance, and
sound engineering judgment.

{c) Validity
Since the observations of the inspection team generally confirm the

information contained in the records of the New Hampshire Water Resources
Board, a satisfactory evaluation for validity is indicated.
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Section 3: Visual Inspection

3.1 Findings

(a) General

The Goffs Falls Dam is in POOR condition at the present time.
(b) Dam

(1) Spillway (See Photo 1 and overview)

This split stone masonry structure is in good condition without
any evidence of stone displacement or settling. The spillway was
observed during Tow flow conditicns on October 10, 1980, and no

evidence of seepage was observed.

(2) Sluiceway (See Photos 2 and 3)

This sluiceway which is Tocated immediately to the left of the
spillway has been abandoned and is in deteriorated condition. The
opening of this structure is partially filled with earth, rotted
timbers, the remains of timber sluice gate stems, and a broken metal
gate. Small hand stones have been placed at the interface with the
sluiceway in order to divert the fiow over spillway. These stones
are in the range of 6 to 8 inches in height with considerabie voids
throughout its length.

(3) Right End Wall (See Photo 1)

The upstream portion of the dry, split stone, masonry structure
is in good condition. However, the downstream portion of this
structure exhibits a void approximately 5 feet square. A sink hole
was observed on the right bank immediately above this void. This
hole was approximately 2 to 3 feet in diameter at the surface and is
the result of fine material being washed out through the void in the
wall below.

(4) Left End Wall (See Photo 3)

The dry, split stone, masonry wall is in fair condition with the
exception of the displacement of stone at the downstream end of the
abandoned sTuiceway. The upstream extension and the return into the
left bank are in good condition. Visual observations also revealed
the upstream portion of this wall lacks continuity. Large trees are
flourishing at this Tocation.

(c) Reservoir Area (See overview photo)

The shore of the reservior area is generally shallow to medium
sloping woodland. It appears to be stable and in good condition.
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(d} Downstream Channel {See Photos 4 and 5)

The downstream channel is the Cohas Brook channel. It appears to be
stable and in good condition. There is accumulation of debris in this
channel which should be cleared.

3.2 Evaluation
The dam and its appurtenant structures are generally in poor condition.
The problem areas noted during the visual inspection are listed as follows:
a) The abandoned sTuiceway is in need of rehabilitation as its condition
threatens the stability of the left abutment. If the sluiceway cannot

provide adequate drawdown capability, a Tow level outlet should be
considered.

b) The right end wall has a large void at the base.
c) The spiliway and downstream channel need clearing of debris.

d) There is no means available to Tower the impoundment in the event of
an emergency.
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Section 4: Operational and Maintenance Procedures

4.1 Operational Procedures

(a)} General

No written operational procedures exist for this dam. The dam is
normally self regulating. There are no outlet works for this dam.

(b) Description of Any Warning System in Effect

There is no warning system in effect at this dam.

4,2 Maintenance Procedures

(a) General

No formal maintenance program exists for the dam, and maintenance is
performed infrequentily.

(b) Operating Facilities

No formal maintenance program exists, and maintenance is performed
infrequentiy.

4.3 Evaluation

Emphasis on routine maintenance will assist the owner in assuring the
Tong-term safety of the dam and operating facilities. A formal, written,
downstream emergency warning system should be developed for this dam.
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~Section 5: Evaluation of Hydrautic/Hydrologic Features

5.1 General

Goffs Falls Dam was originally built as part of a mill in 1896 on Cohas
Brook, about 850 feet upstream of the Merrimack River in Manchester, New
Hampshire. It is a split stone masonry dam approximately 80 feet in length.
Pine Island Pond, a 37-acre recreational pond, is formed behind this dam. This
pond has been the subject of much controvery in the past 20 years because the
deterioration of the sluiceway control resulted in some Tow water conditions,

The Cohas Brook watershed consists of rolling, mountainous terrain, and the
lower reaches drain some parts of the city of Manchester. The drainage area of
the watershed is 65 square miles. If the Massabesic Lake watershed is
excluded, the drainage area is reduced to 17 sguare miles. Massabesic Lake is
used as a water supply reservior for Manchester. During low flow conditions, a.
pumping station keeps some water flowing in Cohas Brook.

The Goffs Falls Dam spillway section is 68.5 feet in length and 5 feet
tong. On the left abutment, there is an old raceway structure 10 feet long and
presently filled with debris to approximately the level of the spiliway. The
structure originally had 3.5 foot flashboards but these have been removed. The
dam has a maximum impounding capacity of 310 acre-feet.

Downstream of the dam, Cohas Brook flows on a shallow gradient with steep
banks that rise 12-14 feet above the streambed. About 300 feet downstream of
the dam, Cohas Brook flows under Route 3A through a 35-foot wide by 12-foot
high bridge opening. One house on the right bank just upstream of the bridge
has a floor elevation about 14 to 16 feet above the streambed.

About 400 to 500 feet downstream of the dam are two houses on the right
bank which are about 12 feet above the streambed. Further downstream are two
more houses which are 14 to 16 feet above the channel. About 850 feet
downstream of the dam is the confluence of Cohas Brook and the Merrimack River.
Near the confluence on the left bank are the ruins of an abandoned factory.

5.2 Design Data

Data sources availablie for Goffs Falls dam include a survey sketch by the
New Hampshire Water Resources Board dated August 13, 1937. Also available is a
summary of the dam in "Inventory of Dams in the United States" by the Soil
Conservation Service, as well as correspondence between the Water Resources
Board and several residents.

5.3 Experience Data

No experience on fiows or stages are available for Goffs Falls Dam.



5.4 Test Flood Analysis

The hydrologic conditions of interest in this Phase I investigation are
those required to assess the dam's overtopping potential and its ability to
safely allow an appropriately large flood to pass. This requires use of the
discharge and storage characteristics of the structure to evaluate the impact
of an appropriately sized Test Flood. Some original hydraulic and hydrologic
design analysis by the Soil Conservation Service was available for this dam.

Guidelines for establishing a recommended Test Flood based on the size and
hazard classification of a dam are specified in the "Recommended Guildlines" of
the Corps of Engineers. The impoundment of less than 1000 acre-feet and the
height of Tess than 40 feet classify this dam as a SMALL structure.

The appropriate hazard classification for this dam is SIGNIFICANT because
of the significant economic losses and small potential for loss of a few lives
downstream in the event of failure of the dam.

As shown in the Dam Failure Analysis section, the increase in flooding
caused by failure would probably wash out the Route 3A bridge, yet it would
cause only minimal damage to one house in the reach between the dam and the

Route 3A bridge.

As shown in Table 3 of the "Recommended Guidelines", the appropriate Test
Flood for a dam classified SMALL in size with a SIGNIFICANT hazard potential
would be between the 100-year flood and one-half the probable maximum f1lood
(PMF). Since the risk downstream in the event of dam failure is on the low
side OT SIGNIFICANT, the 100-year flood has been adopted as is the appropriate
Test Flood.

The analysis in Appendix D shows a peak 100-year inflow of 3,600 cfs for
the dam. Attenuation due to storage in the reservoir is negligible and the
Test Flood routed peak outflow is 3,600 cfs, with the water surface at 154.7
feet (NGVD), which is 6.1 feet above the principal spillway. The discharge
capacity of 2,280 cfs is 63% of the peak test fiood outflow of 3,600 cfs. Most
of the flow in excess of the spillway capacity would continue to pass over the
68.5 foot principal spillway, but at a depth that exceeds the lower (right
side} abutment height. It is estimated that only about 30 cfs of the peak test
flood outflow would actually flow over this abutment.

5.5 Dam Failure Anaylsis

The peak outflow at Goffs Falls Dam that would result from dam failure is
estimated using the procedure suggested in the "Rule of Thumb Guidelines for
Estimating Downstream Dam Failure Hydrographs." Failure is assumed to occur
with the pool Tevel at the top of the right abutment, 4.5 feet above the
spiliway crest. This is 17.0 feet above the natural streambed level. Just
prior to failure, the normal outflow through the spillway would be 2280 cfs,

with a tailwater Tevel estimated at 11.9 feet below the headwater level.
Assuming a 31.4 foot gap is opened in the dam, the peak failure outflow through
this gap and over the remainder of the spiliway would be 5,050 cfs.

About 300 feet downstream of the Goffs Falls Dam, Cohas Brook flows under
Route 3A through a 35-foot by 12-~foot bridge opening. At the peak failure flow
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of 5,050 cfs, the water surface upstream of the bridge would rise about 2.6
feet above the steel beam low chord, overflowing the roadway by about 0.5 feet.
In the reach between the dam and the bridge are two houses, one is high above
the streambed but one on the right bank is about 14 to 16 feet above the
streambed at the first floor. This house may experience minor flooding due to
the bridge backwater. Downstream of the Route 3A bridge, the flood wave depth
would be approximately 9.3 feet.

About 400 to 500 feet downstream of the dam are two houses which are
approximately 12 feet above the failure flow elevation. Another 100 feet
downstream are two more houses which are 14 to 16 feet above the streambed and
are in no danger of flooding. The increased discharge entering the Merrimack
River, about 3,700 cfs, would cause an insignificant rise in the larger river.
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Section 6: Structural Stability

6.1 Evaluation of Structural Stability

(a) Visual Observations

1} General
The Goffs Falls dam is in poor condition at the present time.

2) Spillway

This structure is in good condition.
3) Sluiceway
This abandoned sluiceway is in poor condition.

4) Right End Wall

Stones have been dislodged the base of this wall.

5) Left End Wall

A portion of this wall appears to have been removed.

(b) Design and Construction Records

No plans or calculations of value to a stability assessment are
available for this dam.

6.2 Design and Constructicon Data

No records of structural stability analyses are available for this dam.

6.3 Post Construction Changes

The sluiceway at the left end of the dam has been filled in with debris and
rubble. This was probably accomplished in 1952 when a civic group was granted
permission to repair the dam.

6.4 Seismic Stability

The dam is located in seismic zone No. 2, and, in accordance with the
recommended Phase I guidelines, does not warrant seismic analysis.
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7.1

7.2

Section 7: Assessment, Recommendations and Remedial Measures

Dam Assessment

(a} Condition

The Goffs Fall Dam is in POOR condition at the present time. The
abandoned sluiceway should be reconstructed in order to preclude failure
of the left bank and.to provide a means to lower the pond level in the
event of an emergency. The void in the right end wall should be repaired.

(b) Adegquacy of Information

The lack of in-depth engineering data does not permit a definitive
review. Therefore, the adequacy of the dam cannot be assessed from the
standpoint of reviewing design and construction data. This assessment is
based primarily on the visual inspection, past performance, and sound
engineering judgement.

{c) Urgency

The engineering studies and improvements described herein should be
impiemented by the owner within one year of receipt of this Phase 1
Inspection Report.

Recommendations

It is recommended that the services of a qualified registered professional

engineer be retained to evaluate the condition of the abandoned sluiceway and
the undermined right end wall and sinkhole. The engineer should prepare
recommendations and complete plans for rehabilitation of these structures. The
owner should implement the findings of this evaiuation.

7.3

Remedial Measures

It is recommended that the following remedial measures be undertaken by the

owner.

7.4

(a) Clear debris from spiliway and downstream channel.

(b) Implement a program of annual technical inspections of the dam and
its appurtenances including operation of ail outlet works.

(c} Develop a plan for surveillance of the dam during and immediately

after periods of heavy rainfall and a formal downstream warning system for
alerting downstream residents and officials in the event of an emergency.

(d) Implement and intensify a program of diligent and periodic
maintenance.

Alternatives

There are no meaningful alternatives to the above recommendations.
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Inspection Team Organization

DATE: April 28, 1980

PROJECT: NHO0292
Goffs Falls Dam
Manchester, New Hampshire
NHWRB 150,05

WEATHER: Cloudy, drizzle, 50

INSPECTION TEAM:

Nicholas A. Campagna Goldberg-Zoino & Assoc. Team Captain
William S. Zoino GZA Soils
Jeffrey M. Hardin GZA S0ils
Andrew Christc Andrew Christo Engineers Structures
Paul Razgha ACE Structures
Carl Razgha ACE Structures
Richard Laramie Resource Analysis, Inc. Hydrology
Tom Gooch RAI Hydrology

NHWRB Representative Present - Pattu Kesavan

NOTE: Andrew Christo Engineers inspected this dam for structural condition
on October 10, 1980. Resource Analysis Inc., inspected this dam
for hydraulic evaluation on April 24, 1980.



GOFFS FALLS DAM

Manchester, New Hampshire

April 28, 1980
NH00292

CHECKLIST FOR VISUAL INSPECTION

AREA EVALUATED BY CONDITIONS AND REMARKS
GENERAL
Crest Elevation JHMH 153.1 feet (NGVD)
Current Pool Elevation JMH 148.6 feet (NGVD)
Maximum Impoundment to
Date ‘No Data
QUTLET WORKS - SPILLWAY WEIR,
APPROACH AND DISCHARGE CHANNELS
a. Approach Channel
General Condition Jm Good
Loose Rock Overhanging :
Channel : None
Trees Overhanging Channel Minor
Floor of Approach Channel | J/mf Submerged
b. Right End Wall
General Condition of yra . :
Masonry Good with the exception of a 5
to 6 foot diameter void down-
stream of the spillway. There is
a sinkhole in the embankment abecve
this void
Rust or Staining Not applicable
Spalting Not applicable
Visible Reinforcing Not applicable
Seepage None noted
Efflorescence Not applicable
c. Spillway
General Condition of
Masonry Ac Good




GOFFS FALLS DAM

Manchester, New Hampshire

April 28, 1980
NH00292

CHECKLIST FOR VISUAL INSPECTION

AREA EVALUATED BY CONDITIONS AND REMARKS
Rust or Staining AC Not applicable
Spalling Not applicable
Any Visible Reinforcing Not applicable
Any Seepage or

Efflorescence None noted
Other Some debris at crest
d. Left End Wall
General Condition of
Masonry Fair, some displacement down-
stream of sluiceway
Rust or Staining Not applicable
Spalling Not applicable
Visible Reinforcing Not applicable
Seepage None noted
Efflorescence A Not applicable
€. Discharge Channel
General Condition JmH Good
Loose Rock Overhanging
Channel None
Trees Overhanging Channel Minor
Floor of Channel Submerged
Other Obstructions Jrm Some minor debris.




GUrrs FALLS UANM

Manchester, New Hampshire

APril £0, 1J0V

NH00292

CHECKLIST FOR VISUAL INSPECTION

AREA EVALUATED BY CONDITIONS AND REMARKS
QUTLET WORKS - OUTLET STRUCTURE
AND OUTLET CHANNEL
General Condition AC- Completely destroyed, randomly
filled with earth, rubble, and
debris
Rust or Staining Not applicable
Spalling Not applicable
Erosion or Cavitation None noted
Visible Reinforcing Not applicable
Any Seepage or Efflorescende None noted
Condition at Joints /¢ Not applicable
Drain Holes None noted
Channel
LoSinﬁgﬁgisg ggiﬁﬁe] AT Minor
Cogﬂ;ﬁ;g? of Discharge 2R co0d
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FILE No.2605

PINE ISLAND

RIGHT ABUTMENT

EL. 1531
)

CREST EL.14867

DONED
SLUICEWAY .

POND

LEFT ABUTMENT
EL.I5586

EARTH
MASONRY
DEBRIS
SPILL WAY
Il T P ]
1 685 110
SECTION A-A

GOLDBERG - ZOING & ASSOCIATES, iNC.

NEWTON UPPER FALLS, MASSACHUSETYS

GEOTECHNICAL-GEOHYDROLOGICAL CONSULTANTS

U.S. ARMY ENGINEER DIV. NEW ENGLAND
CORPS OF ENGINEERS
WALTHAM, MASSACHUSETTS

GOFFS FALLS DAM

NATIONAL PROGRAM OF INSPECTION OF NON-FED. DAMS

SITE PLAN

MANCHESTER, NEW HAMPSHIRE

SCALE SCHEMATIC

DATE QCT 1980
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State pf New Bampshive
WATER RESOURCES BOARD

37 Pleasont Street ‘
Concord, N.H. 03301 TELEPHONE 271-3406

May 25, 1979

Mr. Paul Erickson
79 Come Street
Manchester, New Hampshire 03104

Subject: Dam No. 150.05

Dear Mr. Erickson:
Enclosed please find a copy of our laws for your reference.

Our files indicate that the present owner of the dam in the Lawrence
Desrosiers Estate. In 1975 the City of Manchester through the Industrial
Council showed some interest in the possibility of purchasing this strue-
ture; however, due to the extensive repairs required they declined to
purchase the dam.

If I can be of any further assistance please contact me at 271-3406.

Sincerely,
, -
Czc— /(-,//‘-)"'."”
ZD:paf Zoes Dimos,
Enc. L Water Resources Engineer
B-3
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COMMISSIONERS
IRT J. HILL, Chairman

Thr Htatr nf New Numpshive

STAFF

WILLIAM A, HEALY, P. E.

\ERT A. FINCHER, Vice Chairman

1LES E. BARRY

ALD C. CALDERWOOD, P.E.

. T. DOHERTY
ARD M. FLYNN

iR L. JOHNSON
1GE M, McGEE, SR.

NARD H. MIRES, M.D., M.P.H.

VE L. PATENAUDE
ALD F. POLTAK

Enecutive Direcrar

RICHARD £, GROSSMAN, P, E.

Deputy Executive Director
andd Chief Engineer

Water Supply and Pollution Contenl Commission
Preacott Park
#.0. Box 85—-105 Loudon Voxd
Qoneord 03301

LINDSAY M. COLLINS, P. E,

Dirsctor of
Municipsl Services

RT M. SNOW
S VAROTSIS 11 May 1979
-, '-n.. - =
§<E/§¢WWEDE
Mr. Paul Erickson rdy ]gfggsb ‘
. 79 Come Street C
Manchester, New Hampshire 03103 KIW Bampsuse

Subject:

Dear

Pond

WATIR BEIQURCES BOARD
Pine Island Pond

Mr. Erickson:

Your questions and concerns regarding the dam at Pine Island
should be addressed to the llater Resources Board, I have taken

the liberty of sending them a copy of this, and your, letter. You
should hear from them directly. '

Hater Sample Tests Results:

Manchester Health Department.

2 August 1978

The sample was taken from a natural beach, at the request of the
Total coliform bacteria was 460, not

alarming from a bathing beach on Wednesday in August, when one considers
all the rinsings from bodies. :

Meeting to Inspect the Lake:

pleased to be accomodating.
and we will arrange a time and place.

fr. Kenneth Warren of this agency’s Biology Division will be
Please call 271 3503, ask for Mr. Towne,
This will be more timely than

waiting for the mails

cc/ Vater Resources Board

) ru]y_yo S,
sl & Gevre

onald E. Towne,
Water Pollution Biologist
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S  State of New Bampshive
WATER RESOURCES BOARD 37 Pleasant S,

CONCORD 03301

May 7, 1975

i.s'v_if'f"""’ g
¥r. Lawrence Desyogher
3029 Brown Avenue

Manchester, NH 03101

CERTIFIED MAIL
Dear Mr. Desrocher:

On Merch 14, 1974 » an engineer of the New

Hampshire Water Resources Board inspected your dam located on
Cohias Brook
in the Town of Manchester

This dam, #isn n0s in the files of the New Hampshire Water
Resources Board, is classlfied as a non-menace structure, and as a result
of our imspection, it is our finding that several items of maintenance
noted on the attached sheet are in need of correction so that this dam
does not become a "Dam in Disrepair".

Under the provisions of Chapter 482:42-59, by petition from the
selectmen of the town or mayer of any municipality or upon its own motion,
the Board may conduct a public hearing for determining whether or not
said dam is a "pam in Disrepair', Should such a finding be determined,
the owner would be requested to make the repairs within a specified
time period. Upon failure to do so, the towm, by the provisions ot
these statutes, may take the dam. )

If you have any questions regarding the above, please contact
us at your convenience.

Very truly yours,

George M. McGee, Sr.
Chairman

gomg [vek: is
enclosure
ec: Town Clerk
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«,H, Water Resources Board 82- - May 7, 1975

LEsis PR

Mr. Lawrence Desrdcher

3025 Brown Avenue
Hanchester, NE C3101

RE: REPAIRS TO BE MADE TO DAM #150.05 ON COEAS BROOKR, MANCEESTEK

1. TReplace nissing stones in right ebutment,
2, Rebullé gate sectien,

zd/is
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N. Ho WALER REOUURLEDS BUARD
Concord, N. H., 03301

DAM SAFETY INSFECTION REPORT FORM

Town: M ascnesiee. Dam Number:__ [50.0S

Inspected by: 2D Date: 21y 197¢

Local name of dam or water body:

Owner :hvesucs ‘be;mﬁggés’m@&} Address: 3029 Arowss Ave. ~ planciisre.

Cvner was/was not interviewed during inspection. |

Drainage Area: 8q. mi. | Btream: Qz\u.s Riooic

Pond Area:” Acre, Storage Ac-Ft. Max. Head_t_lil‘t.

Foundation: Type . , Seepage present at toe - Yes/No,

Spillway: Tsrpe Cu& ‘STO'A}JL s Freeboard over perm. crest: ’
vigath % §9 s Flashboard height ,
Max, Capacity : : c.f.s.

Embankment: Type ~__, Cover Width ’
Upstrean slope to 1; Downstream slope to 1

Abutments: Type g:m [reves , Condition: Good, Fair,/Paox/

Gates or Pond Drain: Size —Qu:-:ws : Capacity Type

Lifting apparatus Operational condition

Changes since construction or last inspection: wowe '2.\-\.-\( < B-M,Efs
veoork % $-2-92. . V.A. K5 reped o} ¢-2-69. Dayy
D«J}, /AA_‘\B\&& Sare A?r’nun. /° o‘/ m.-ézaa. Uéé.mmq CV qu«qb., 2y
Downstream development: &t. 2A ¢ Ruius -P Q"u—.\. ¥ sco0.0C

This dm—m e a menace if it feiled.

Suggested reinspection date:

Remarks: A LGQ [ gf t‘i el‘)'{lg \ru.._s \:)e el \0 A \kclt J\._\‘ LX? [
%&t' S\_’CEn_.ﬂu k‘_-\‘“\S\‘ , k\é c_\ " &L—n&\_ 5 MJ{_ \Nu-s‘& A Coaq [ o2 U
_ﬁb&k‘a A \3‘\-\-\1 U-“\ g YC\)\QM.\_ \A-\_ &\‘\-g \L\ |59 £ g 3 REA rA—

&
(ﬂllsc‘u.‘geb coks ‘\cL.v. W\{\uulugc,‘f E\QC-(. PP .200“( Jm%&—t\bkm

¢ OLCLM o IS-O oY . Ra:hc.ﬁwsw\.w& $\—u.m-- \:.4_ \’ .,\_ALL 5 G ,_'_‘_& FPUPE .-‘, ‘
'U“\ '-_H“*‘S) + 0"-"\*5'- B.u. LI-V\JM\L""" % Q}L\s k‘ﬂr M“— \g.’ ‘Bf\‘q‘c- et and
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May 2, 1972

Mr. Barney Reen
Public Works Director
Manchester, New Hampshire

Dear Mr. Reen!

On April 25, 1972, I inspected the dam on Cohas Brook located éaaterly
of Route 3A in South Manchester. The insvection was the result of a call
from your engineering office in regard to the condition of the dam.

At the time of the inspection approximately efght to twelve inches of
water was going over the entire length of the sonillway and the deteriorated
wall that formed the original sluiceway. The sluiceway was partially filled
with rotted timbers from the original sluiceway walls, broken gate or water
wheel mechanisms and other debris,

Unless the flow through the present sluiceway i{s stopped, the water will
eventually erode the remaining sluiceway wall and reduce the pond to a natural
brook. At this time, it is my opinion that there is no immediate danger of
the dam suddenly breeching. With the nresent flow the eroding of the sluiceway
wall will be gradual, but this condition should be corrected ian the near future.
An inexpensive possible remedy would be a reinforced concrete core wall between
the present s»>illway and the left abutment with stabiliaing material on each
side of the core wall.

It is my understanding that a Mr. Desrocher owns the danm and from reading
a 1964 4nsnection reoort on this strutture, Mr. Desrocher did not intend to
maintain this dam. The Water Resources Board could bring this matter to his
dntention and request that he repair the structure at his expense, but it is
very doubtful that he would be receptive to such a suggestion. The Board could
force the issue and have a public hearing on this matter and order him to repair
the structure if it were a nublic menace, but Mr. Desrocher could also request
permission from the Board to abandon the dam, whereby the Board would possibly
require him to breech the structure because of safety reqyirements, This would
nresent a nroblem for the city {f it wants to preserve the pond and the property
owners surrounding the water bndy.

The Water Resources Boaxd can acquire dams only by legtslative‘procesaes,
and this can take a period of several years depending on local interest, I
will be glad to meet with you if you need &#ny additional information.
Very truly yours,

Ponald M. Rapoza
Water Resources Englneer

DMR/§b B-m
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DATE: April 28, 1972

FROM: Donald M. Rapoza
Water Resources Engineer

SUBJECT: Dam Inspection on Cohas Brook in Manchester
(Pine Island Amusement Park)

TO: Vernon A, Knowlton

Chief Water Resources Eifiszfvﬂ"”‘—"#’/”/)

Lo s
P
< e
-
Ll
i

On April 25, 1972, I inspected the dam on Cohas Brook in Manchester

~#(Pine Island Amusement Park). The city engineer's office in Manchester

called this office regarding the leaking dam on Cohas Brook and requested
an investigation.

At the time of the inspection, water approximately 8 to 12 inches was
going over the deteriorated wall which originally formed a sluiceway next
to the left abutment.

01d rotted timbers, large boulders, parts of gate mechanisms, and other
debris had fallen or been placed into the sluiceway.

The dam is in no immediate danger of breeching, but the existing condi-
tion should be corrected. Otherwise, the gradual eroding of the sluiceway
wall will eventually eliminate the existing pondage. The problem could be
checked with a concrete core wall with stabilizing £i11 material on either
side of the wall or an impervious, compacted fill in the sluiceway.

I spoke with a local resident, Mr. James Wooded who vesides on Route 34,
and he stated that a Mr. Desrocher owned the dam and from reading your memo
on June 3, 1964 inspection, a Mr. Desrocher claims owvmership to the dam and
did not intend to maintain the dam at that time and I assume his position has
not changed. Therefore, as suggested in your memo it would be in the best
interest of all concerned that the City of Manchester acquire ownership of
this property.

DMR/ ib



Form VICC. 1.
7/30/37

TEE STATE OF NEW HAMPSHIRE

County ofMé/éﬂ*z/f/ . 88, = = 87 2= 19

PETITION FOR APPROVAL CF THE COMSSRSOBESN-OR

REPATR OF DAM AT g et o M

D’)
A AL ma g //
20 THE VATER Covinei-comnssredr? ”

.”";z In complinnce with the provisions of Laws .of 193?, c. 133, an Act establishing

& Water Control Connnission. R S P S 1
3

e, Al ook S, /4/14711<; £ v -

I, (Here state nagfe of person or persona, partnership, assocciatlon, c¢eorperation,

ete,)

A i CE O ey i
here’oy petition the Veter C‘.nntre&-&umms-s-&m for a.pproval to-nm&»
st»wst, to make repairs to, a dam m’ cross oul portion not applica‘ble)
across Cothoz YE f
{Here statec name of stream or body of water)

at a point ff’{"ﬁ-"-‘f/ﬁ- /77 %/&Z/‘Ly"bﬁ?ukm (2 JZ/WL?A\

(Here zive location, by distence froa mouth of stream, coyf .

%J}rﬁ&a/&'&-z—b’ )’ 4 ]L/‘

or nmunicipal boundary)

in the town (&) of 4

in accordance with PRELIMINARY PLANS, and SPECIFICATIONS FILED WITH THIS AFPLICA-
TION and made = part hereof,

-



‘Form WCC. 1-p. 2
7/30/37

—

The purpose of the proposed construction is .
Here briefly state use to

'_:>1>éc2;i§5;;;;g{€; —t '1552Lrufizg‘__44;zz/é%>n Erai X ron

which stored water is to be put)

/,/4 2L Wﬁiﬁ%@_‘@a‘-——ﬂa
2 pmnes

\

The construction will consist of SAL e o o L-._)LM_Q_
(Here give brief descéription of work con-

Eoam L0 wabo e T e

templated including helght of dam)

<f;¢uﬁ,{f=-il_4-—4242 :EZEG24z_ah~& (Reraanct o

A1l land to be flowed 13£t owned by applicant.

P ,.-\-h-s-a W thn.i' -
7 ' .
CINE TN A - - P <
Addre% DD Mj N
e 2 L\/
— '/.' - /
;jﬁ;1§ﬁ9¢a45545f;2L¢4b¢2;12;1ﬂ1;
Note: This application together with plans, specifications and information and

data filed in connection herewith will remain on file in the office of the
Water Goni:ml..commwe-don.

.
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e
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NEW HAMPSHIRE WATER CONTROL COMMISSION

REPCRT ON DAM INSPECTION

TOWN MANCRHESTE R DAY NO. )50 & STREAM ( :Q}___\ AS P Eoow

OWNER _-CitSemiommmarpmededssmmmemmemiption ADDRESS _ t A ANCHES Y ST

In accordance with Section 20 of Chapter 133, Laws of 1837, the above
dam wes inspected by me on 3 Jusdg 19 “41l’eccompanied by

KOTES ON FHYSICAL COMDITIGN

N Abutments Es\E-

Spillway FLASH RoARD  SUPPORTS  _ PrzwaNEWNT-
MANCHESTEL WATEZ  woRks  HAD To Temove F.iB,
IW 1936 To  Seavel _COT  TREQ AT btow  PLACE, N ESND,

Gates TMeEr AT . FLowmE Pook -

Other

CHANGES SINCE LAST INSPECTION

FUTURE INSPECTIONS

This dam (is) (4s~mes3 a menace because PranCS Vil ELLWIE
Jsl. Popl QCoulDiTIom. DAM 1S AT QUTE A MGHER
El Tean Foan AnD ROSES  DElow, SPILLWAY

DEIARKS QewsTEST  DANGES  To  NOETH BN
e FrASKHBARNRNS I _DROBING. FLDOD WATERS

Copy to "{Xumgpr Date

INSPECTOR

-.-—-lr

' B-14 (Additional Notes Over)
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NEW HAMPSHIRE WATER CONTROL COMMISSION
DATA ON DAMS IN NEW HAMPSHIRE

JOCATION STATE NO. .180,05.
Town ...Hanchester.... : County ..o BLl1500EG .
SEream .cumsommmennnsd Cohaa.Brook
Basin-Primary ............ Merrimack.R : Secondary ......fohas.-Brook
Local Name ol et Sade o frande ! :
Coordinates—Lat. 42851 .4 5LQ0.oomrvorsocorn : Tong. .« !7.1:25.&....[....9{}90 :

SENERAL DATA ‘ )
Drainage area: Controlled.......65.....8q. Mi.: Uncontrolled ... Sq. Mi.: Total..mes Sq. Mi.
Overall length of dam ......80...£t.: Date of Construction TSR ——
Height: Stream bed to highest elev......dl....ft.: Max. Structure ....d8% e &% crrrrrrvcrnnnns _ ft.
COSE—TDAM . oeerrceerenrerssertenesesrseersasseststsaess sensenssonsasenenes : Reservoir ettt st sen s

JESCRIPTION-  gravity—— Split Stone on Earth
Waste Gates .

&B1284

THDE  creerreerereresrrsmsmeearisensserastorsnsbonshesessasstststamsaststonsasebesersrsansitbe oot ss et eee e e et eee s ee s
Number ...ivmmems 2 SIZe e ft. high x . vebebtamtrsaasae s s s s nees e dt e ten b eaearebe st areen ft. wide
Elevation INVert . ieamonsnssmmesan : Total Area .. reresasttenssesasbesasas . sq. ft.
2 133 2 S ehsseeaatesetn st R RO PR SRR R4 Aot SRR S bs ROt
Waste Gates Conduit _ ‘
Number ..o eeertsserarersnsanins $ MaAterials s st s e v sssan s sesmsa e saats
BIZR corrrrrerrnseecrresesenrens £ Lengtha Tt ATEA wrrerrisnsisrsnieeetinesscssns enessnsassnsasnsssissecsissssens sq. fi.
Embankment
TIPE corvrvrrserrssrissssmmrsessssnnsssissssssrssssessasssssessssassssens rertessireaa LR AR SEEL R bbb Shus st se e s e R s e e ausa LR shrnmaRO R sees
Height-—DMax. v Tl MiN i stienssensssssssssrsssnssssssssssssssnsasssiensansone £t.
TOP—Width .ccvcrernrenrrrsssarermsresenne . P EIEV. i i assssesesssssesssssssnssssases ft.
Slopes—Upstream .....eeeennn. Ollrerereerrarerssnmsaenes : Downstream v OI1 coerriniisenserniessracncsrnaens
Length—Right 0f SPIIWAY wcconrrvnsressremsmmrsssuacens : Left of Spillway ..cummmemeee.
Spillway
Materials of Construction ... S te ALt b R SRS ALY St e nensabhn bR an SRRy Saa SRS ERO RO SI RS b e searat s senppesetat st ese
Length—Total .......88%...8% O, L2 [ O ft,
Heig'ht of permanent section=w—MaX. e B D MITLe wreirieeiemcecrteeesssseiesresse sossessesessstsssarsssssmsssssssssssesss e ft.
Flashboards—Type ... TROM. A& BCAME — o3 3 (9772 0% SO £t
Elevation—Permanent Crest ... \A8u8. T . : Top of Flashboard .....eccesvsnsinres
Flood Capacity ...@bQ s CES forverrennsesseessesisnseveons Y S efs/sq. mi.
Abutments '
Materials: .. LLEY ... TN et ssasstsmamsmsa s ssosssemsasens .
Freeboard: Max. ....ccouenne LS Y - 1. TE2 MID. cooercsrerssnremsssmssssssmnsssssssssssscssesssosssssossssneerssassessmnsins ft.
Headworks to Power Devel.—{See “Data on Power Development™) -
YWNER .....=% 2 oS iy LA A S
tEMARKS Conservation--- Recreation
B-15
‘abulation By whi bt Date . ETR S LT A L0 TR B 1



\MPSHIRE

PROJECT .. UL KEY s ﬂ/:){/&f,f;' M Dz s

FiLE ..-2. 3.‘....'.....“

Llts 00 (odos Brook 14 Mo CAES Aop,

A 7/ / . '
LESOURCBA umsecT WZA’/"/QQﬂFIQ{{fA@A.:.{"A‘.G...,...a"d.ﬂ(ﬁfﬁwﬁ"éff‘fM{/f........Acc S

IARD
RD, N. H.

(ewer/
computer Al A28 chnexen osssnmssrisisess PRGN ACE, on Ace. o :}? : DAT:...E‘},/./J 4!
o g ic
T~ 3 i
Baw N ‘S‘I ‘
—_ \ '\i Head
RACE g~
\\\ ‘ Y \“3
- A i A ——_4 A =} A temE — SFleiad
\ '
i
= Sfone wall

foumdatiom vnder

Sceric.  Ehrospl oIy

B-16

ALttt rus . Fn ww,;;,.‘m.n&v!fd::n-f
b 35 s oords |
£ sat / ! \ ] i . ) T )
ot Y P&y il O
ot A L
Grau T¢ ALTon
"‘"\ FITE| .
::; tﬁ - :_MZ‘S{///'J(’.‘
4 I -
.j e xJ':
1
i ;
\ y
= : -
LA S BRooK s
,"{ = [ o/ *
CoHA y
e
PLAN -~
Y ks '
N3 857 o e D
¥ SR ECF T MNilf{ \Borlarrg
T N A2 Sinupe Fopnddrten
N i v ieuns (Spilivay cvezt EL)AS.s 7 ' '
' T LT Te j {1 —
r_____LJ-—---‘——J--—" et is S e L [ A TN A SR SN R .
. b T - - ,
Y ' -t S g rofes . «
hio Th . st fleck KT £1.13757 E
AL S A A A S e At IR -
Carocesde Aprer
EL VA T/08 .
;-
ey Scale Zof = fmlh.
Apren e ,
P o) praiied
s T
bt ) oA -- .
Lt e /.f ._,':1‘ ":—__, R W Sl I R
] S
~ . o S Rt R
o [ \\ L':)?Od ‘JP-"-' 3
R ——'i \‘/ {ace
' [, . -
" ”:‘f‘;r_““‘”‘-_j ._,.,_f_ﬁ,if" .
. 0 . —_ T e -
R e A T U lopred “rau. Eedey Ly
[ * - = - o
"L B : A s oSG e
ad P . - N
. LT ) - .
=D et R vEa ™ P, 0¥ 5.":‘
i . ' —_— . :



/
’

NEW HAMPSHEIRE VIATER RESO'*RCES BGARD
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Slutr p! New Rampshice C 0 P Y

PUBLIC SERVICE COMMISEION

Octoder 1%, 1936

M, J. Hsaly, Chatrman
Board of Assessors
Kanchester, New Hampshire

Dear Sir:

In reply to your letter of October 15
in whick you informed us that the dam in Cohas
Brook, which was formerly owned by the Devonshire
Kills,is pow the property of the City of Manchester.
He are enclosing a copy of our dam inspection report
and the bill for said inspection.

Also we ars enclosing a letter written to
the Devonshire iills in regard to the condition of
the dam, W#1ll you kindly pass this correspondence
on to the proper person in your Citiy Government.
Thanking yon very kindly for the information you
furnished in regard to the ownership of the dam, I

am
Yery truly yours, .
K. E. PUBLIC SXRVICE COMMISSICE
D. Waldo White
Chief Engineer
Dﬁﬂ/a
enc.
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PUBl.l.iC SERVICE COMMISSION OF NEW HAMPSHIRE—DAM RECORD I-5488
—_— . TOWN STATE

TOWN - uaNcRESTZR NO, 5 No. /54,4

:xmvnzin Cohas Brook

Soee Gravity NATURE 0 Earth
7 \MATERIALS OF

onsTRUCTION Split Stone . 4
PURPOSE POWER—CONSERYATJON—DOMESTIC—RECREATION—~TRANSPORTATION—PUBLIC UTILITY
OF DAM o ——
N TO
:ﬂacigshgpogl?smm 17y ggﬁ_f@:?f”&ms 416"
SPILLWAYS, LENGTHS ' LENGTH

DEPTHS BELOW TOP OF pAM G£8'-5"

OF DAM Annrox, BO!

FLASHBOARDS

TYPE, HEIGHT ABOVE CREST None .
OPERATING HEAD TOP OF FLASHBOARDS
CREST TO N. T. W, , TON. T. W.

WHEELS, NUMBER
KINDS & H. P.

GENERATORS, NUMBER
KINDS & K. W.

H. P. 80 P, C. TIME H. P, 78 P. C. TIME
100 P, C. EFF. w00 P, C, EFF.

REFERENCES, CASES,
PLANS, INSPECTIONS

. P
- - T,
ﬁ/z’/ < /}-\_“'QAC"'-O-—VC‘// orle
OWNER: Tevrgmm '

REMARKS
ok = Eiis -

CONDITION:  Stone work "good ~ Piaber fluie poor.

MENACE: Yes. Will be subject to periodic imspection.

To the Public Service Comaission:

_ The foregoing memorandum on the above dam is subnitted covering inspection
made Aug. 24, 1926, according to notification to ownmer duted Aug. 14, 1926, and bill

for same is enclosed.

D. Waldo Thite
Chief Engineer
Auge %1, 1936
Cogy to Owner

" B-19



Btate of Nem Hamspahive

UBLIC SERYICE COMMISSION

COPY

Anguat 14, 1926

City Bnginser
Hanchester, K. H.

Dear Sir:
Pursuant to the duty imposed upon it by Chapter 218

of the Public Laws of New Bampshire, the Public Service
Commission will inspect the dams in the vicinity of

Nanchester on Angust £4, 1936.

Town Records indicate that you ars ths owner or

‘two dems in the Town of Banchester, New B

sapshire,
which will be inspected on the above msntioned date,
We should be pleased to have you or your representative
present during this inspection if you sn desire.

Under the statute all deams in your vicinity will be
inspected to determine whether or not they would be &
menace to the public safety if improperly maintained. Dams
which woild not be a menace to the padlic safety will noti
be subject to a later perilodic inspection., It is our in-
tention to inspect dams which would be a menace to the
pudblic safety if improperly maintained about once every
five years,

There will be a nominal charge for such dams as would
be a menace to the public safety if not constructed and
maintained properly. We hope you will be present when our
inspector views your dam so¢ that you may avail yourself of
his services.

Very truly yours,
N. H. PUBLIC SERVICE COMMISSION

T ltfobo AT

D. Waldo White
Chief Engineer

B-20
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e A :
Yown N06 roquanChester;I:-H- no.d23.., .PAGE No..?..........“_.:..,...._.

name orF commany.City. of Manchester..........

-
HOME ADDRESS................. JbBRERESL T, N . Ha i vevssmnssanssinnes
DRAINAGE AREA........... 93 ... sQ. M. HEAD ..o Ad.. rrT.
river. . COnag Brook ... RATE SEC. FT. PER 5Q. ML, DO% TIMK .ooveevcerrer Ly g Qreererrernnennes”
RESOURCES
FOR CENTRAL STATIONS FOR ISOLATED INDUSTRIAL PLANTS
WHEEL CAP, H. P, PRIMARY H. P, .0% TIME WHEEL CAP. H. P, PRIMARY H, P, .o% TIME
500 171.98
USES
FOR CENTRAL STATIONS : FOR ISOLATED INDUSTRIAL PLANTS
1
ANNUAL KW, W, ANNUAL KW, W, ANNUAL XKW, M.
K. ¥, A, CAPACITY l ouTeuT K. V. A, CAPACITY PROD, AND COMY. ELECT. | PROD, ANC CONS. MECH,
j
' : . i
i
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APPENDIX C
PHOTOGRAPHS
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-§» OVERVIEW PHOTO

> APPENDIX C PHOTO

FiLE No.2605

. PINE ISLAND PoND

e

GOLDBERG - ZOING B ASSOCIATES, INC.
GEQOTECHMICAL - QEOHYDROLOGICAL CONSULTANTS
NEWTON UPPER FALLS, MASSACHUSETTS

US. ARMY ENGINEER DIV. NEW ENGLAND
CORPS OF ENGINEERS

WALTHAM, MASBACHUSET TS

GOFFS FALLS DAM

NATIONAL PROGRAM OF INSPECTION OF NON-FED. DAMS

PHOTO LOCATION PLAN

MANCHESTER, NEW HAMPSHIRE

SCALE  SCHEMATC

e e v A e g s e oo

DATE  OGT_ 1980

C-7



: : e i
1{f-ﬁ?§hf‘ﬁbut ent and End Wall - No
Downstream of Spillway

2.' §1uiceway‘at Eé%t Abutmen
Blocking Channel
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3. Upstream View of Sluiceway - Note
Missing Portion of Left Endwall
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5. Channel of Highway Bridge




APPENDIX D
HYDROLOGIC AND HYDRAULIC COMPUTATIONS



RESOURCE ANALYSIS
GOFF FALLS DAM & Camp Dresser & McKee tirm

Dam Rating Curve e

A schematic sketch of the overflow section of this dam is shown on the
next page. This sketch is based on the N.H.W.R.B. inventory (1937) and
recent field inspection.

Main spiilway discharge

0, = cuu'-®
C = 3.1 (Broad crested weir)
L = 68.5
H = head on spillway crest

(datum elev. 148.6)
Q) = 3.1 x 68.5 x yl-5

Flow over the filled portion of the old raceway

C=2.6
L =10
head = H

0, = 2.6 x 10 x B'*3

D-2
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RESOURCE ANALYSIS

8 Camp Dresser & McKee ‘*m

Left Abutment Overflow
C=2.6
L=5x (H7.0)
head = 0.5 x (H-7.0) .

0y = 2.6 x 5 x (H-7.0) x (0.5(-7.0))1-°

Right Abutment Overflow
C=2.6
L =10 x (H-4.5)
head = 0.5 x (H-4.5)

Qp = 2.6 x 10 x (H-4.5) x (0.5 x (H-4.5))1-°

A BASIC program was written to calculate the head-discharge function
at the dam. A 1isting of the program is shown on the next page, followed

by tabulated output and a_p1otted curve.

D-4



109
110
129
138
140
150
160
178
180
190
200
218
220
230
249
250
260
279
280
290
300
310
320
330
340
350
360
370

REM - HEAD-DISCHARGE CURVE FOR GOFF FALLS DAM
REM - STORED ON TAPE B! FILE 37

PAGE

PRINT USING 148:

IMAGE 2@8T"HEAD vS. DISCHARGE FOR GOFF FALLS DAM"
PRINT USING 168.

IMAGE //12T,"HEAD" 32T"DISCHARGE"

PRINT USING 188:

IMAGE 11T“I(FEET)" 34T"(CFS)"

PRINT USING 220:

IMAGE 23T"TOTAL SPILLWAY  ABUTMENTS®
PRINT *

FOR H=0 TO 1@ STEP B.5

01=3.1%68.5%Ht1.5

02=2.6X1@%HT1.5
03=0

04=0

IF H<4.5 THEN 318

04=2 .B6¥18%x(H~-4,5)1%(0,.5%{H-4.51)111.5

IF H<7 THEN 319 :

03=2.6¥5x (H-7)%(B.5%(H-7))11.5
T1=01+02

T2=03+04

T3=Ti+72

PRINT USING 35@:H,73,71,T2
IMAGE 127,2D.10,12D,120,18D
NEXT H

END

D-5



9-0

HEAD VvS. DISCHARGE FOR GOFF FALLS DAM

HEAD DISCHARGE
(FEET) (CFS)
TOTAL SPILLWAY ABUTMENTS
9.8 (% "] %]
2.5 84 84 2
1.9 238 238 0
1.5 438 438 2
2.0 674 + 674 %]
2.5 942 842 )
3.0 1239 1239 %]
3.5 1561 1561 2
4.0 1987 1807 2
4.5 2275 2275 ?
5.0 2666 2665 2
5.5 3084 3874 9
6.0 3528 3503 25
6.5 4002 3950 52
7.9 4505 4414 g1
7.5 5040 4896 144
8.0 5609 5393 215
8.5 6214 5907 307
Q.0 6856 6435 421
9.5 7538 6979 559
10.9 8261 7537 724
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RESOURCE ANALYSIS

a Camp Dresser & McKee ' -

Stage Storage Curve

Normal pool (water surface at spiliway crest)
Volume = 150 acre-ft.

Surface Area = 37 acres

Assuming no spreading of the pool, storage volumes at higher elevations

are estimated by

Yolume 150 + 37 x H

H

head on spillway crest (elev. 148.6)

A stage-storage plot is shown on the following page.

D-8
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RESOURCE ANALYSIS

a Camp Diesser & McKee /-

DAM FAILURE ANALYSIS

See Schematic

Outflow at failure = outflow through breach + normal outflow at failure
elevation of pool. -

Normal Qutflow at Failure

Assume the dam fails at the top of the left abutment.
Height above crest = 4.5

Height above streambed = 17.0'

Consider Two Spillway Sections:

1. Main Spiliway

L
Q

68.5' WIDTH=5' C = 3.1 (Broad Crested Weir)
cLH'+® = 3.1 (68.5) (4.5)""° = 2030 cfs

il

2. 01d Raceway Filled With Debris + Low "C" value
L
Q

"

10" €= 2.6
1.5

= 2.6 (10) (4.5)7°% = 250 cfs

CLH

Normal Qutflow at Failure = 2030 + 250 = 2280 cfs
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RESOURCE ANALYSIS
& Camp Dresse: & McKee tirm

GOFFS FALLS DAM

BEC

Breach Qutfiow
= 1.5
Qp] = 8/27 wb (Vg) (Y0 )
K

, = Width of Breach /

< .4 (Width of dam at % height)
Use W_= .4 (78.5) = 31.4

b
YO = Pool elevation at fatlure - channel invert
YO = 17.0'
0,y = (8/27) (31.4) 377 (17)1+°
= 3700 cfs

Normal outflow + Breach outflow

= 2280 + 3700 = 5980 cfs

But, there will be no normal weir flow where the dam is breached:

c////i T Water surface at failure

'Ezﬂiwﬁfﬁf;‘ \\\\\\ "~ No normal flow at failure

\\\\\_ Spillway crest.

Subtract weir flow for the 31.4 width of breach

3.1 * (31.4) (4.5)7°2 = 930 efs

Total corrected outflow at failure

= 5980 ~ 930 = 5050 cfs

Downstream Flooding

About 300' downstream of Goffs Falls dam, Cohas Brook fiows under

Route 3A through a 35' x 12' bridge opening.




RESOURCE ANALYSIS
8 Camp Dresser & McKee ' -m

GOFFS FALLS DAM

BEC

Bridge Headwater

Using "Hydraulic Charts for the Selection of Highway Culverts", HEC
Circular #5. .

At failure flow of 5050 cfs:

Q/B = 5050/35 = 144

HW/D = 1.22 HW =12 * 1.22 = Jéﬁiz

At the peak failure flow of 5050 cfs, the water surface rises 2.6 feet
above the low chord, which is a stell I-beam. It is not expected that the
bridge will survive such extreme conditions.

In the reach from the dam to the Route 3A bridge are two houses, one is
high above the streambed, but one on the right bank is about 14'-16' above
the streambed, and it may experience minor flooding due to the bridge
backwater depth of about 14-15 feet.

Below is shown a typical cross section downstream of the bridge, and

on the next page is the cross section uniform flow rating table, computed

with a BASIC program.

G’}o# Yo SCA"L)

’ 62::, 7
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¥1-0

DEPTH ELEV AREA WPER MYD-R AR2/3% 8]
ftr. ft1. f112 f1. f1r. cfs
2.0 2.0 p.0D P.P 2.2 2.2 8.9
2.50 2.5 1.9 7.8 0.2 2.7 3.1
1.20 1.0 7.5 15.1 .5 4.7 19.8
1.50 1.5 16.9 22.7 2.7 13.8 58.4
2.00 2.0 0.0 0.3 1.8 29.8 125.7
2.50 2.5 45.7 33.3 1.4 56.4 247 .6
3.00 3.0 62.9 36.4 1.7 SR.6 492 .8
3.00 3.5 81.6 29.5 2.1 132.2 580.8
4.00 4.0 1901.7 42.6 2.4 181.6 808. !
4.50 4.5 123.2 45.7 2.7 238.8 1857 .1
5.8 5.0 146.3 48.8 2.0 304.1 1336.8
5.50 5.5 178.7 51.8 3.3 377.9 1647 .1
6.00 6.0 196.7 54.9 3.6 460.3 1888.1
6.59 6.5 224 .1 .58.02 2.9 551.86 2360.9
7.00 7.0 252.9 6t.1 4.1 652.8° 2763.0
7.50 7.5 283.2 64.2 4.4 762.0 3197.3
8.09 8.0 215.0 67.3 4.7 881.7 2663.3
8.50 8.5 348.2 70.3 5.8 1911.4 4161.2
9.00 Q.0 382.9 73.4 5.2 1151.5 4691 .4
9.59 8.5 419.1 76.5 5.5 1382.1 5254 .2
10.020 12.08 456.7 79.6 5.7 1463.5 5850 .0
10.50 18.5 495.7 g2.7 6.0 1636.1 65479.2
11.980 11.8 536.3 85.8 6.3 1820.0 7142.1
11.50 11.5 578.2 88.8 6.5 2015.6 7839.2
12.080 12.0 621.7 g1.9 6.8 2223. 1 8578.8
12.58 12.9 666.6 095.0 7.0 2442.7 9337.3
13.00 13.8 712.9 ag. | 7.3 2674 .8 12139.3
13,50 13.5 760.7 121.2 7.5 2918.6 19976.9
14.00 14.0 819.0 104.3 7.8 3177.2 11858.8
14.50 14.5 865.0 124 .3 7.0 3153.1 12414 .8
15.00 15.9 030.0 144 .3 6.4 3220.6 13139.4



RESOURCE ANALYSI
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BEC

From the rating table it can be seen that a peak failure flow of
5050 cfs corresponds to a water surface depth of about 9.3 feet, if uniform
flow is assumed. About 400' to 500' downstream of the dam are two houses
which are approximately 12' above the streambed and are therefore well above
the failure flow elevation. Another 100' downstream are two more houses
which are 14'-16"' above the streambed and are also in no danger of flooding.
On the left side of the brook, near the confluence with the Merrimack River,

are the ruins of an abandoned factory which have no economic value.

Hazard Classification

In the 300" reach between Goffs Falls dam and the Route 3A bridge,
failure of the dam would cause flood waters to rise about 2.6' above the
steel I-beam low chord. It is expected that the bridge deck would not survive
the flood wave. Only one house in the short reach between the dam and the
bridge may have some minor cellar flooding due to the bridge backwater.
Housing downstream of the bridge would not be affected by flooding. This dam

has been classified as a significant hazard.
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Test Flood Analysis

Size Classification - SMALL

Storage < 1000 acre-feet

Height < 40" .
Hazard Classification - SIGNIFICANT

In the 300' reach between Goffs Falls dam and the Route 3A bridge,
failure of the dam would cause flood waters to rise ébout 2.6' above the
steel I-beam low chqrd. It is expected that the bridge deck would not
survive the flood wave. Only one house in the short reach between the dam
and the bridge may have some minor flooding due to the bridge backwater.

Housing downstream of the bridge would not be affected by flooding.

Test Flood Selection

Per COE guidelines, a SMALL dam with SIGNIFICANT hazard potential
should use a-100—year to % PMF Test Flood. Because only one structure

would be seriously affected by dam failure, use the 100-year flood at the

dam.

Determinatioﬁ of 100-year Flood leaving Massabesic Lake:

Massabesic Lake ~ 4 miles U/S, is a large impoundment which controls
~ 70% of the watershed runoff. A separate inflow determination and routing
will be performed for Massabesic Lake using information provided in a
separate inspection report for Massabesic Lake Dam (August, 1978).

Peak 100-year inflow:

Use the flood frequency regression equation published by the USGS in

Progress Report on Hydrologic Investigations of Small Drainage Areas in

New Hampshire by Denis R. lLeblanc.
1.05 S0.56 I2.72

Qyqp = 0-55 A

A = 47 sq. mi. (drainage area)

D-16




RESOURCE ANALYSIS

& Camp Dresser & McKee m

w
n

67 ft./mile (Basin slope)

-
|

= 2.9 in/hour (max. 2 yr.-24 hr. precip.)
Qyg0 = 0-55 x 471:0% x 67056  2,92:72

5980 cfs

Total Runoff Volume

R.0. depth = % x 19 = 4.75" (assumed for 100-year flood)

S=R.0. : 12 xAx 640 (total runoff volume)

4,75 + 12 x 47 x 640 = 11,900 AF

Storage Routing
Qpp = Qpp (3-V/5)
Qp] = 5980 cfs
S = 11,900 AF

v = 11,900 (1-%2 )
5080

V is the reservoir surcharge storage volume associated with a routed
peak outflow of sz. H can be determined from V using the stage-storage curve

for Massabesic Lake. (assume flashboards removed) These are tabulated below:

sz v H
1000 9910 3.9
2000 7920 3.2
3000 5930 2.3

The above function is plotted é]ong with the rating curve for Massabesic
dam {assume flashboards removed} to find that peak outflow and pool level which
satisfies both functions. See next page.

The routed peak outfiow from Massabesic Lake = 2300 c¢fs.
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RESOURCE ANALYSIS

a Camp Dresser & McKee “~m

Peak 100-year inflow to Pine Island Pond from the uncontrolled watershed
A =17 sq. mi.
S = 30 ft./mile
1=2.9in./hr.

= 0.55 x 177°9° x 300:56 4 2 ¢2:72
= 1300 cfs

1]

%00

Combined peak inflow to Pine Island Pond
Qp1 = 2300 + 1300 = 3600 cfs

~ (Note that this assumption of coinciding peaks will be an over-
estimate to some degree)

Combined Total Runoff Volume

S=R.0. £+ 12 x Ax 640

R.0. = 4.75"

A = 65 sq. mi. (total watershed area)
S=4.75+ 12 x 65 x 640

16,470 AF
Storage Routine through Pine Island Pond

v = 16,470 (1-%p2 )
3600

Q2 v H

3400 915 24.7
3500 458 12.4
3600 0 0.0

It can be seen from the above table that there will be negligible
attenuation of the Test Flood inflow due to temporary storage in Pine Island

Pond.
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2 Camp Dresser & McKee hirm

p1 = 3600 cfs

sz =1qQ
This is 3600/2280 or 158% of the spillway capacity.

Peak Test Flood pool elevation _ g

from Head-Discharge Curve for Goffs Falls dam

H=6.1" at Q = 3600 cfs

The right abutment will be overtopped by 1.6'. Approximately 30 cfs

will flow over the abutment.
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LOCATION | = Goffs Falls DAM
LOCATION 2 = Route 3A Bridge
TIIL = Downstream Flood Area |
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INFORMATION AS CONTAINED IN
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